The aim of this study was to describe self-perceived health and symptoms of elderly persons with diabetes mellitus (DM) or impaired glucose tolerance (IGT) and to explore whether there are special symptoms associated with undiagnosed DM or IGT. The study population consisted of community-living northern Finnish persons aged 70 years or over (n = 379). Poor self-perceived health and high number of symptoms were most common among previously diagnosed diabetic persons. Undiagnosed diabetes and especially IGT did not predict poorer self-perceived health or higher number of symptoms compared with non-diabetic status. We conclude that in older subjects neither undiagnosed diabetes nor IGT can be traced by worsened health perceptions or on the basis of symptoms.
Introduction
Diabetes mellitus (DM) in elderly people is often diagnosed by chance during investigation of various unspecific symptoms or by screening and case-finding techniques. Impaired glucose tolerance (IGT) often precedes the development of diabetes [1] [2] [3] [4] and usually remains undiagnosed for many years [5] , because it is not customary in clinical practice to perform oral glucose tolerance tests (OGTT) on elderly people.
The main targets in the treatment of type 2 diabetic persons are to obtain a symptom-free state and to retain a quality of life as good as possible. These targets are best reached by maintaining a good metabolic control, by treating complications as early as possible and by taking vascular risk factors and their prevention into consideration in the treatment. However, physicians' attitudes towards a strict metabolic control in elderly diabetic patients are usually not so consistent as in the case of younger patients.
Most of the few existing studies on elderly diabetic patients' self-perceived health and symptoms have shown that diabetic patients rate their health more negatively and report more symptoms than do nondiabetic subjects [6] [7] [8] . There are several studies suggesting that previously diagnosed diabetic patients also have more depressive symptoms than non-diabetic persons [8] [9] [10] [11] . The association between depression and diabetes is, however, complicated by other concurrent diseases.
To our knowledge, there are no studies dealing with self-perceived health and somatic or psychosomatic symptoms of elderly people with previously undiagnosed DM or IGT. The aim of the present study was to describe the self-perceived health and somatic, psychosomatic and depressive symptoms of elderly people with DM or IGT and to explore whether there are some special symptoms or symptom complexes which are associated with IGT or undiagnosed DM.
Material and Methods
The study population consisted of all non-institutionalized persons born in 1920 or earlier and resident in the municipalities of Kempele, Oulunsalo and Hailuoto in Northern Finland on 1 September 1991 (n = 501; 190 men).
A detailed description of the study population and the methods used has been presented previously [12] . The study was conducted between 1 September 1991 and 29 February 1992 in two phases as part of a research project on falling by elderly people [13] . The first phase consisted of a postal questionnaire including questions about the participants' previously diagnosed DM, self-perceived health and somatic, psychosomatic and depressive symptoms. The second phase consisted of a postal questionnaire and of a 2-hour oral glucose tolerance test. This questionnaire included also questions about the participants' previously diagnosed DM.
All the participants, except diabetic patients with insulin or oral hypoglycaemic drug treatment underwent the oral glucose tolerance test (OGTT) [14] . Subjects were classified as suffering from previously diagnosed DM if they were receiving oral drug or insulin treatment or were on diet treatment and had an OGTT result of ^ll.lmmol/1 at 2 hours. A person without previously diagnosed DM was classified as suffering from previously undiagnosed DM if the 2-h OGTT value was 2= 11.1 mmol/1 or from IGT if the 2-h value was 7.8 to 11.0 mmol/1. Those with 2-h OGTT values < 7.8 mmol/1 and no previously diagnosed DM were classified as having normal glucose tolerance (NGT).
Self-perceived health was originally assessed by one question with five alternatives: 1 ='very good', 2 ='rather good', 3 = 'moderate', 4= 'rather poor', 5 = 'very poor' [7, 15] . In data analyses 1 and 2 were pooled into one category labelled 'good' and 4 and 5 to one category 'poor'. The occurrence and frequency of somatic and psychosomatic symptoms were recorded using 14 questions with four alternative replies: 0 = 'no', 1 ='once or twice a week', 2 ='approximately every other day', 3 ='daily' (Table IV) [16] . The sum score of the symptoms was also calculated. Depressive symptoms were assessed using the short Zung self-rating depressive scale (short Zung S.D.S.) [17] . Each of the ten items had four alternatives: l = 'no or very rarely', 2='sometimes', 3 ='often', 4='mostly or always'. Ratings of 3 and 4 were categorized as frequent. As a criterion for depression a sum score of 28 or more in the short Zung S.D.S. was used [17] . Body mass index was calculated from the formula BMI = weight (kg)/height squared (m 2 ). Blood pressure was measured in the sitting position after a 5-min rest; measurements were taken in the right arm with a mercury sphygmomanometer. Systolic and diastolic blood pressure were read to the nearest 2 mmHg. Diastolic blood pressure was recorded at the disappearance of KorotkofFs sounds. Previous diagnoses of hypertension were ascertained from social insurance cards and use of medication from drug prescriptions.
The results of binary or categorical variables were described by cross-tabulations and percentages. Medians and quartiles were calculated for describing the sum scores in the different patient groups. In comparing the patient groups adjustment for age and sex was performed by direct standardization using the whole study population as the source of weights. As the study was an observational survey without random sampling, no formal methods for statistical inference, like p values, were used in assessing the role of chance variation [18] .
Results
At the date of the examination in the first phase of the study there were 491 (184 men) eligible persons for the study. There were altogether 444 (163 men) participants in the first examination of the study, a response rate of 90%. At the date of the second examination, there were 483 (180 men) eligible persons for the study, 79% (141 men, 238 women) of whom participated.
Of the participants, 37% (141) were men, whose median age was 74 (range 70-92) years. The women's median age was 76 (range 70-92) years. The distributions of some characteristics in the four study groups are presented in Table I . Of the 104 nonparticipants, 38% (40) were men, whose median age was 75 (range 70-93) years; that of the non-participating women being 78 (range 70-90) years. On the basis of the medical record information, 13% of the nonparticipating men and 7% of the non-participating women had been diagnosed as having DM.
Both the previously diagnosed and previously undiagnosed diabetic women were older than the men in the corresponding study groups (Table I ). All the female groups had a roughly similar median age, whereas the previously diagnosed diabetic men were on average younger than the men with undiagnosed DM, IGT or NGT. Men with previously diagnosed and previously undiagnosed DM had higher BMI than men with IGT or NGT, whereas no such difference was observed among the women. The blood pressure of the men with previously diagnosed DM was higher than that of the non-diabetic men. Hypertension diagnosis was most common among the previously diagnosed diabetic subjects, but also a greater proportion of those with undiagnosed DM or IGT had a diagnosed hypertension than the non-diabetic persons. More than half of the previously diagnosed diabetic women and previously undiagnosed diabetic men and Age (median, years) BMI (median, kg/m 2 ) Systolic blood pressure (mean, mmHg) Diastolic blood pressure (mean, mmHg) Hypertension (%) Medication for coronary heart disease (%) Signs of stroke (%) Number of drugs (median) Use of diuretics (%)
• Previously diagnosed diabetes mellitus. t Previously undiagnosed diabetes mellitus. % Impaired glucose tolerance. § Normal glucose tolerance. Numbers of men (M) and women (W) in each study group indicated. 83 (19) 10 (12) 70 (46) 12 (21) 73 (65) 11 (33) IGTJ % (n)
NGT § % (n) Total % (n)
13 (3) 36 (42) 20 (13) 41 (71) 18 (16) 39 (113) 4 (1) 54 (64) 11 (7) 47 (80) 9 (8) 50 (144) 100 (23) 100 (118) 100 (66) 100 (172) 100 (89) 100 (290) •Previously diagnosed diabetes mellitus. J Impaired glucose tolerance.
§ Normal glucose tolerance.
women used medication for coronary heart disease. Use of diuretic drugs was more common among men and women with previously diagnosed DM and among the previously undiagnosed diabetic women as well as among the persons with IGT compared with those with NGT. Overall, a higher proportion of women than of men were taking diuretics. On the basis of self-reports, 16% (n = 23) of the participating men and 28% (n = 66) of the women had previously diagnosed DM (Table II) . The OGTT result was discordant with the self-reported diagnosis for four men and 20 women; of these three men and 13 women were classified as having IGT, whereas one man and seven women had a normal OGTT (Table II) . Thus the OGTT corrected prevalence figures for currently existing previously diagnosed DM were 14% (n=19) for the men and 19% (n = 46) for the women. The prevalence of undiagnosed DM in all subjects was 9% (n= 12 for men, n = 21 for women). The prevalence of current DM was 22% for the men (n= 31) and 28% for the women (n = 67). Thirty-two per cent (n = 45) of the men and 35% (n = 84) of the women suffered from IGT. A more detailed description of the prevalence figures is available elsewhere [12] .
Self-perceived health: On average the previously diagnosed diabetic men and women rated their health as poorer than all the other study groups (Table III) . The previously undiagnosed diabetic women rated their health as slightly poorer on average than the women with IGT or NGT. The subjects with IGT did not evaluate their health as poor more often than did the subjects with NGT.
Somatic and psychosomatic symptoms: The previously diagnosed diabetic women had a somewhat higher median sum score of symptoms compared with all the other female groups (Table IV) . Among the men those (27) 61 (11) 76 (35) 72 (46) 56 (10) 61 (28) 59 (38) 44 (8) 41 (19) 42 (27) 50 (9) 59 (27) 56 (36) 22 (4) 28 (13) 27 (17) 44 (8) 43 (20) 43 (28) 11 (2) 33 (15) 25 (17) 56 (10) 52 (24) 54 (34) 17 (3) 28 (13) 26 (16) 17 (3) 26 (12) 24 (15) 50 (9) (7) 27 (9) 92 (11) 43 (9) 60 (20) 67 (8) 62 (13) 64 (21) 50 (6) 33 (7) 39 (13) 50 (6) 43 (9) 45 (15) 17 (2) 14 (3) 15 (5) 17 (2) 33 (7) 25 (9) 25 (3) 33 (7) 30 (10) 67 (8) 52 (11) 58 (19) 33 (4) 33 (7) 33 (11) 0 (0) 24 (5) 13 (5) 33 (4) Numbers of men (M) and women (W) in each study group indicated. Adjusted = Standardized for age and sex, the weights being from the whole study population.
• Previously diagnosed diabetes mellitus. f Previously undiagnosed diabetes mellitus. J Impaired glucose tolerance.
with IGT had the lowest median sum score of symptoms, but the differences between the groups were well within random variation. Approximately half of the 14 symptoms were most common among subjects with previously diagnosed DM. The previously undiagnosed diabetic subjects reported an occurrence of most symptoms roughly similar to that in NGT groups; only urinary incontinence and frequency seemed to be slightly more common than among NGT subjects. Respondents with IGT reported the lowest occurrence of most of the symptoms.
Depressive symptoms: Subjects with previously diagnosed DM reported the highest occurrence of most of the individual short Zung S.D.S. depressive symptoms; other study groups, reported uniformly lower occurrences of a majority of these symptoms (Table V) . Sex differences in the median values and the proportion having the sum score 28 or higher, did not vary between the study groups.
Discussion
The self-perceived health of subjects with previously diagnosed DM was poorer than that of those with IGT or NGT. Subjects with previously diagnosed DM also reported the highest number of symptoms; these findings support those of Dornan and co-workers [8] as well as those of the MOS study by Stewart and co-workers [6] and the results of Pijls and co-workers [7] . Our results were concordant with earlier findings of a high occurrence of cardiovascular and cerebrovascular diseases among diabetic subjects, though the higher rate of cerebrovascular disease was observed only among the men [19] [20] [21] [22] . These concurrent diseases may have contributed to the poor health perceptions of the elderly diabetic subjects.
Our results suggest that undiagnosed DM and IGT in elderly people do not predict poorer self-perceived health compared with non-diabetic individuals. Even if neither undiagnosed DM nor IGT could be identified on the basis of poor self-perceived health, undiagnosed DM should be kept in mind if an elderly patient complains of increased urinary frequency or incontinence. Both symptoms are common among elderly people and may be due to other diseases or to drugs. Our findings however may be due to chance, as the numbers of patients were very small in each subgroup.
In spite of reporting a relatively high number of individual symptoms, the proportion of subjects with poor self-perceived health was quite small in all study groups except the subjects with previously diagnosed DM and previously undiagnosed diabetic women. This may be because elderly people assume that ageing is necessarily associated with various symptoms. The importance of the predictive value of self-rated health, particularly among people with previously diagnosed DM is emphasized by the fact that selfrated health is known to be an independent predictor of survival as well as one of the best predictors of use of the health care services [7, 15] .
There is previous evidence to suggest that diabetic patients suffer more often than non-diabetic persons from depression [8] [9] [10] . Our finding was that neither those with previously diagnosed nor previously undiagnosed DM had a higher occurrence of depression compared with subjects with NGT, although the previously diagnosed diabetic group reported somewhat more individual depressive symptoms than did the other groups. The longer Zung self-rating depression scale or other rating scales have been in wider use than the short Zung S.D.S. in epidemiological studies. This limits the comparability of our results with those of other studies. However, the short Zung S.D.S., which also assesses vegetative symptoms of depression, may L-HILTUNEN ET AL. (5) 11 (5) 18 (10) 33 (6) 28 (13) 29 (19) 56 (10) 63 (29) 59 (39) 56 (10) 43 (20) 48 (30) 33 (6) 39 (18) 37 (24) 44 (8) 37 (17) 38 (25) 39 (7) 48 (22) 45 (29) 61 (11) 59 (27) 59 (38) 61 (11) 72 (33) 68 (44) 61 (11) 43 (20) (6) 16 (6) 17 (2) 29 (6) 24 (8) 25 (3) 52 (11) 42 (14) 8 (1) 38 (8) 27 (9) 33 (4) 29 (6) 30 (10) 25 (3) 38 (8) 33 (11) 8 (1) 33 (7) 23 (8) 33 (4) 57 (12) 47 (16) 33 (4) 71 (15) 57 (19) 33 (4) 52 (11) 44 (15) (9) 10 (12) 25 (11) 29 (23) 27 (34) 34 (15) 41 (33) 39 (48) 30 (13) 38 (30) 34 (43) 34 (15) 34 (27) 34 (42) 36 (16) (14) 10 (16) 21 (13) 35 (30) 29 (43) 33 (21) 42 (36) 39 (57) 24 (15) 47 (40) 37 (55) 25 (16) 28 (24) 27 (40) 42 (26) (19) 18 (41) 16 (60) Adjusted = Standardized for age and sex, the weights being from the whole study population.
• Previously diagnosed diabetes mellitus. f Previously undiagnosed diabetes mellitus. \ Impaired glucose tolerance. § Normal glucose tolerance. not be the most valid measurement of depression among elderly diabetic people.
The reason for the similar median sum score of depressive symptoms among women in all the study groups may be because women more readily voice their depressive mood than elderly men do. It is also worth noting that depression and diabetes share many of the same symptoms, which makes it difficult to make any definite conclusions as to the origin of the symptoms. The complex associations of various symptoms and depression among diabetic patients was well described by Lustman and co-workers, who suggested that the severity of the symptoms commonly attributed to diabetes is related more to depressive mood than to the metabolic control of diabetes [23] . On the basis of previous evidence, Morley and Flood suggested that depression in older diabetic people may in part be related to memory difficulties and increased pain perception [24] . The latter association can be neither confirmed nor denied in our study sample because musculoskeletal pains were quite common in all the study groups, whereas headache and chest pains were somewhat more common among the subjects with previously diagnosed DM. The result that the undiagnosed diabetic group did not score higher than the nondiabetic group in the short Zung S.D.S. is also in accordance with the results of Palinkas and coworkers, who found that previously diagnosed diabetic patients had higher depression scores than those with newly diagnosed diabetes or non-diabetic subjects [9] . However, the small number of subjects with previously undiagnosed DM may partly account for our results.
Given that the study population was quite old, the participation rate of 79% was moderately high. Data collection by questionnaires has lately been commented on by several authors, many of whom have concluded that questionnaire information is reliable enough in collecting data on chronic disease for epidemiological purposes [25, 26] . However, for some of our subjects self-reported diagnosis of DM and the OGTT result were discordant. There are several possible explanations for this. Firstly, the life-style changes necessary for the treatment of diabetes may have altered the results of the OGTT among the previously diagnosed diabetic patients. Secondly, the reproducibility of the 2-hour OGTT (WHO criteria), though generally acceptable for epidemiological purposes [14] , is variable, and preceding diet and exercise may have influenced the results. Thirdly, the discrepancy between the participants' self-reports and the OGTT result might indicate that patients tend to exaggerate their diseases or may have been mistakenly informed by their physicians. The 14 questions on somatic and psychosomatic symptoms were taken and modified from the protocol of the Eleven Countries Study [16] . Depressive symptoms were assessed using the short Zung self-rating depression scale, which has earlier turned out to be a useful brief screening test for depression in the elderly [17] . Thus, the methods and measures used in this study have been generally accepted for use in population studies among elderly people.
The small number of previously undiagnosed diabetic men in our study population may be the major fact limiting generalization of our results. The facts that 13% of the non-institutionalized non-participating men and only 7% of the non-participating women had diabetes mean that diabetic patients took an active part in the study, which may have contributed to the high prevalence figures.
In summary, our study mostly supports earlier findings that undiagnosed diabetes among elderly people is often asymptomatic. We also conclude that impaired glucose tolerance among elderly people is not indicated by a deterioration in health perception or by symptoms. Although in younger age groups IGT is known to be an important risk factor for the development of both diabetes and cardiovascular diseases [19, 20, 27, 28] , the significance of IGT among elderly people is still obscure. Follow-up studies are needed to clarify the predictive factors for the development of diabetes and the role of IGT in the morbidity and mortality of elderly people.
